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[57] ABSTRACT 

A camera includes means for separating an image to be 
photographed into in plurality of picture elements. 
These picture elements are transmitted by means of 
fiber optics or by means of opto-electrical converters to 
a view finder which displays the image to be photo- 
graphed as a raster image. Said means for separating the 
image to be photographed is arranged close to the plane 
of a film or in a plane conjugate to the plane of a film. 

11 Claims, 18 Drawing Figures 
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CAMERA 

This application is a continuation of application Sen 
No. 039,759 filed May 17, 1979, abandoned. 5 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a camera, and more 
particularly to a camera with a view finder. Still more 10 
specifically, the invention relates to a single lens cam- 
era, the view fmder of which displays a true image of 
the objects to be photographed. 

2. Description of the Prior Art 

In the course of the history of photography various 15 
types of cameras have been proposed varying one from 
the other by the dimensions of their pictures or by their 
technical functions. During the previous decades those 
types differing by their technical functions have devel- 
oped the view finder camera on the one hand and the 20 
reflex camera on the other hand as the two prominent 
types which both have their respective advantages and 
disadvantages. The view fmder cameras have, as the 
term already indicates, a view finder through which the 
motive to be taken is being viewed. The viewfinder 25 
image, however, does not give any information regard- 
ing the sharp focusing and the depth of focus, as it is not 
identical with the picture projected on the plane of the 
film through the lens of the camera. Furthermore, when 
taking close-up views, parallax errors occur. A particu- 30 
lariy serious drawback of the camera with a coinci- 
dence-type range finder is the fact that cameras with 
interchangeable lenses cannot adapt the viewing image 
to the different angles of the pictures, i.e. the real di- 
mensions of the picture to be taken are not identifiable. 35 

The disadvantages outlined above can be avoided by 
a reflex camera, classified into two types, i.e. the single 
lens and the twin lens reflex camera. The twin lens 
reflex camera provides two lenses co-ordinated to each 
other, the first of which reproduces the image to be 40 
taken on the plane of the film, whereas the other is 
reproducing a picture of the image on a displaying 
screen via a surface mirror. The drawback of the twin 
lens reflex camera is the comparatively high expendi- 
ture for lenses and the parallax errors still occuring 45 
when taking close-up views. 

A picture without parallax errors, the dimensions of 
which are identical with the picture projected on the 
plane of the film through any type of lens, is obtainable 
by the aid of a single lens camera, wherein a picture is 50 
projected onto a displaying screen via a surface mirror 
prior to the exposure, the displaying mirror being in a 
conjugate plane to the image plane. The mirror mostly 
is arranged in front of the image plane and produces a 
laterally inverted picture. In order to obtain a non-rev- 55 
crsed picture an erecting prism is arranged between the 
magnifying lens for the focusing screen and the focusing 
screen itself. During the exposure, the mirror between 
the lens of the camera and the plane of the film must be 
moved away so that the light may pass onto the plane of 60 
the film without hindrance. This moving or swinging 
motion of the mirror is one of the main disadvantages of 
the single lens reflex camera, as for each exposure the 
mass of the mirror has to be accelerated and afterwards 
decelerated. Thus, vibrations are produced and trans- 65 
mitted to the body of the camera which causes blurring 
at long exposure times. Moreover, the moving oT the 
mirror causes disagreeable noises. 
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One may dispense with a movable mirror if a partly 
diaphanous or a beam-splitting prism or mirror is being 
used (see CANON-Pellix-Camera as described in Ger- 
man Democratic Republic Publication "Fotografie", 
Leipzig, 1966, No. 6, page 234). Then, however, the 
light transmittancy is diminished and a reduced light 
intensity impinges upon the plane of the film. On the 
other hand, a pentagonal prism is required even for a 
reflex camera with a still mirror, in order to get an 
upright picture in the view-fmder of the camera. 

In the technique of telephoto transmission, however, 
the dissolution of the picture into picture points and the 
transmission of the information content of those picture 
points instead of the transmisson of the picture as a 
whole has been known for long (cf. British Patent No. 
241 636). With the advent of glass fibers or photocon- 
ducting fibers this transmission of picture points has 
been used in various technical fields, e.g. endoscopy (cf. 
German accepted patent application No. 1 234 920. U.S. 
Pat. No. 2,975,785). The transmission of colored pic- 
tures with or without phase-correction has also been 
proposed (cf. German published patent application No. 
2 317 080; U.S. Pat. Nos. 3,020,806 and 3,449,037). 

Furthermore, the advantageous use of light-conduct- 
ing fibers in the technology of film projection (cf U.S. 
Pat No. 3,143,589, German Utiliy Model No. 77 34 616) 
as well as in the technology of television (cf. British Pat. 
No. 1,474,709) has also been known. 

Theoretical studies on the qualities and properties of 
glass fiber pictures have been published by OHZU, 
SAWATARI and SAYANAGI ("Image Transfer 
Properties of Fiber Bundle", Japanese Journal of Ap- 
plied Physics, Vol. 4, Suppl. I, 1965, p. 323-328), by R. 
DROUGARD C*Optical Transfer Properties of Fiber 
Bundles", Journal of the Optical Society of America, 
Vol. 54, No. 7, p. 907-913) and by E. MARHIC, S. E. 
SCHACHAM and M. EPSTEIN ("Misalignment in 
imaging multifibers". Applied Optics, Nov. 1, 1978, 
Vol. 17. No. 21), for instance. 

Finally, glass fibers have also been proposed for still 
picture as well as moving picture cameras in order to 
obtain a view finder in a remote position from the cam- 
era (cf. Swiss publication "Camera", Bern 1966, Vol- 
ume 45, issue No. 8, page 52) or to obtainan upright 
picture in the view fmder and to get a simple range 
fmder (see U.S. Pat. No, 3,068,772). In the latter case 
either side of the objective of the camera comprises a 
bearing block which supports one end of a bundle of 
glass fibers arranged behind a lens with a short focal 
distance. The other end of such a bundle is directed 
towards the view finder where the ends of the two 
bundles combine to establish the view fmder picture 
which may be viewed through an eyepiece. To avoid 
the transmission of one and the same picture by the two 
respective bundles of glass fibers, the left bundle may be 
provided for the transmission of the upper part and the 
right bundle for the transmission of the lower part of the 
view finder image to be established. Provided that the 
picture is in focus, both parts of the picture jointlessly 
coincide as in the case of a cut image range finder. By 
the aid of an optical system the correspondence of the 
picture established at the ends of the glass fiber bundles 
with the picture produced by the objective of the cam- 
era on the plane of the film is achieved, but not laterally 
inverted. If one dispenses with the distance focusing, 
the known device requires only one bundle of glass 
fibers by means of which the picture to be taken may be 
viewed through the view finder (loc.cit.,col, 5, lines 



07/15/2004, EAST Version: 1.4.1 



4,557,572 

3 4 

15-21). Although the device described above may do Another object of the invention is to combine the 

without a mechanical mirror in order to reproduce a view finder system and the focal-plane shutter of a 

picture with a comparatively small parallax in the view- camera. 

finder* and although dbtancc measurement is compare- A fiuther object of the present invention is to mcor- 

tively easy by its aid, it still has various disadvantages. It 5 porate a flash unit comprising a movable reflector m the 

is. for instance, annoying that the glass fiber bundles are housing of a camera. 

conducted over separate bearing blocks outside the , Yet a further object of the mvention is to display 

tubus of the camera. Furthermore, the view finder alphanumcnc symbob m the vie^ 

image is not totally devoid of parallax, as the picture ^ l^^""^?^^ ^^^^ ^^^'^ ^'.^^ "^'^ ""^^^'i 

projected by the photoconductive fibers is not identical ^^ich wiU become apparoat hereinafter one feature of 

to the pictm-e projected by the objective of the camera. ^he invention resides in the fact that it is possible to 

11 J 1 L r * J „ «^ avoiderrorsofparallaxmthe view finder without usmg 

Finally an additional complicated lens system b ^ ^ disagreeable ratUing noisi 

quired ui order o project a picture on the ends of the the mi?ror is avoided. Furth^ore. the use of an 

buncUes of the hght-conductmg fibers m the bearing jj „tn, range finder is dispensable, as the sharpness or the 

blocks. . . r unsharpness of the view finder image indicates whether 

As IS known m the art, raster-hke transmissions of ^j^^ ^^^^^ j,^ well-focused. An inverting 

pictures are not only hmited to glass fiber bundles or the ^^^^ ^ dispensable, as through simply turning the 

like. Instead, in television technology it is common bundles of Ught-conductors an upright picture is being 

practise to divide a picture mto a plurality of elements 20 produced in the view finder. Furthermore, in compari- 

and to transmit the optical information of each element ^ known camera using hght-conducting glass 

by time-multiplexing. Of great importance with respect f^^Q^^ invention advantageously represents a real 

to cameras are opto-electrical converters not compris- through-the-lens-system which is. for instance, of deci- 

ing any bulky vacuum tubes. Those converters are gye importance for self-focusing cameras using the 

known as charge-coupled-devices (cf. German pub- 25 principle of contrast, and which has allowed the sharp- 

lished patent application No. 27 34 409; British patent focusing when using interchangeable objectives wiUi- 

application No. 2 000 416) and MOSTET-devices (cf. out any problems. 

British patent application, published under No. 2 001 The novel features which are considered characteris- 

. 504) or the like. tic for the invention are set forth in particular in the 

^siTA/fMAH Y OF THP IMVPNTTON appended claims. The invention itself, however, both as 

SUMMARY OF THE INVENTION construction and its method of operation, together 

Accordingly, it is a general object of the present with additional objects and advantages thereof, will be 

"invention to overcome the disadvantages of the prior best understood from the following description of spe- 

art. cific embodiments when read in connection with the 

More particularly, it is an object of the present inven- 35 accompanying drawings, 

tion to provide a new type of camera which does not 3^ DESCRIPTION OF THE DRAWINGS 
have the disadvantages of the cameras known from the 

prior art. FIG. 1 is a diagrammatic illustration of a side view of 

Another object of the invention is to make the camera a camera according to the present invention; 

less bulky by avoidmg a penta prism. 40 FIG. 2 is a diagrammatic Ulustration of a camera as 

A further object of the present invention is to avoid shown in FIG. 1, but comprising a motor for the dis- 

the mirror of weU-known SLR-cameras. ^J?^ adjustment; , , . 

Another object of the mvention is to make the ar- f ^G- 3^ w a diagrammatic illustration of the pomt-to- 

rangement of the view finder in the housing of the cam- pomt transmission of a picture by glass fibers; 

era more flexible * diagrammatic illustration of a pomt-to- 

An additional object of the present invention is to use P^'"* transmission of a picture by optoelectronic and 

gl^ fiber means for displaying the picture in the view ^^^^/^ S™tic illustration of opto-elec- 

'"a^S" _u ■-• _x r .1. . • »: ■ . tronic and electro-optical means as shown in FIG. 3b 

A further object of the present inv«,Uon s to use ^J^^^^ transmission of color informa- 

electronic means for displaymg the picture in the view ^.^^^ 

, , . ^ , . FIG. 5 is a part sectional top view of a camera, com- 
Another object of the mvention is to mcorporate a ^ ^^^^ ^ Ught-receiving screen, said 
shutter and diaphragm control system m a camera com- formnz an integral part of a curtain of a focal- 
prising an automatic range determimng and distance 3^ plane shutter; 

adjusting device, thereby making use of the same photo- pjQ 5 ^ diagrammatic illustration of a focal-plane 

sensitive elements. shutter as modified according to the present invention; 

Ajiother object of the invention is to provide an auto- pjQ^ 7 a side view of a camera corresponding to a 
matic shutter and diaphragm control which is not lim- \2irge extent to the camera of FIG. 2, comprising in 
ited to conventional cameras, but is also applicable to 50 addition an auto-focus device being capable of deter- 
cameras with electrostatic reproduction systems or to mining the amount of movement of objects to be photo- 
cameras making instant photographs or to cameras graphed; 

comprising residual light amplifiers. FIG. 8 is a top view of a focal-plane shutter accord- 

An additional object of the invention is to provide a ing to FIG. 6; 

view finder which can be arranged remote from the 65 FIG. 9 is a horizontal sectional view of the focal 

body of the camera. plane shutter as illustrated in FIG. 8; 

A further object of the present invention is to provide FIG. 10 is a sectional view A-B of FIG, 9, comprising 

a novel view fmder system for video cameras. a plurality of glass fibers; 
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FIG. 11 is a sectional view A-B of FIG. 9, comprising can actuate the release knob. By the actuation of the 

a plurality og fiber glass sheets; release knob, however, the film 7 is by no means imme- 

FIG. 12 is a diagrammatic illustration of an arrange- diately disconnected through the focal-plane shutter 6. 

ment for displaying and writing alphanumeric informa- but the objective 3 is first being moved aside of by the 

tion on a screen or a fdm, respectively; 5 servo-motor 14. This moving aside the objective is ncc- 

FIG, 13 is a camera comprising a tumable flash re- essary for the elimination of the distance error caused 

flcc^or; through the distance d between the screen 9 and the 

FIG. 14 is a top view of the camera as illustrated in fdm 7. The distance d being always invariable, the pro- 

. . . , cesser 17 can act upon a servo-motor 14 with a control 

FIG. 15 is a sectional side view of the camera as 10 command, causing the shifting of the objective 3 to such 

illustrated in FIG. 14; a distance that a well-focussed picture is being pro- 

FIG. 16 is a diagranmiatic illustration of a light- jected on the plane of the film, 

deflecting arrangement of glass fibers; When changing the objective 3 one must take into 

FIG. 17 is a video camera comprising a view finder account that the change of the focal distance causes a 

according to the present invention. 15 change of the influence on the difference of images 

DESCRIFnON OF THE PREFERRED ^f'^T the plane of the 

EMBODIMENTS mflucnce there may be 

provided markings on the lens mounts of the inter- 

FIG, 1 is a simplified illustration of the camera 1 changeable lenses, giving information about the objec- 
according to the invention in a sectional side view. This 20 tive just being screwed on to the processor 17. The 
camera 1 comprises the body 2 of the camera with an processor 17 will adapt its control commands for the 
objective 3 composed of several lenses in a lens mount servo-motor 14 to the respective objectives; i.e. the 
4. The objective 3 is advantageously interchangeable in servo-motor will shift a tele-photo lens a different dis- 
order to allow the taking of pictures with various focal tance than a wide-angle lens. 

distances. In the objective 3 a diaphragm 5 is provided 25 As to the fimction of the processor shown in FIG. 2 
which may be controlled by a device not shown. Oppo- (and in FIG. 7) it should be noted that most of its work- 
site the diaphragm 5 a focal-plane shutter 6 is arranged ing operations are known in the art of aperture priority, 
behind which the film 7 is located on a pressure plate 8. shutter-speed priority or full program cameras (see 
Between the objective 3 and the plane of the film a^ German published patent application Nos. 25 14 230, 26 
screen 9 is provided, which scans the picture projecteSJ 30 1 1 376, 27 38 804; Japanese published patent application 
by the objective 3 and feeds it into the.djvice'U via a No. 53-104495, public disclusure No. 54-45128, pub- 
group of circuits 10, the device^U re^oducing the lished on Apr. 10. 1979). In particular, the control sig- 
scanned picture so that it can^be viewed through an nals for the movement of the motor 14 are provided in 
eyepiece 12. The screen^should not, of course, essen- most autofocus cameras (see: Japanese Camera Trade 
tially influence the hght coming in through the objec- 35 News, December 1978, Vol. 29, No. 12, Series No, 347, 
tive 3. In ordcr^to^void such an influence the screen front page). 

should either be,completely transparent or moved away In FIG. 2 a shutter release button a is shown, the 

through'devices (not shown) for instance into a recess pushing of which causes the device b to send a signal to 

arranged vertically to the plane of illustration. Other the line c which indicates that the value transmitted 

solutions will be outlined below. 40 from the processor 17 to the motor 17 is to be changed. 

The photographer looking through an eyepiece 12 The amount of the change or correction of this value 

recognizes an image of the object to be photographed, may depend on the objective. Therefore, the objective 

which normally is blurred unless the objective 3 hap- comprises a marking d which is sensed by a sensor e. 

pens to project a well-focussed image on the plane of The information thusly obtained is led to the device b 

the screen 9. By manual adjustment of the objective 3 he 45 comprising a translator which assigns to each value on 

may obtain a well-focused image. Thus, a threefold the line f a certain value on the line c. This latter value 

effect may be obtained by the screen 9, the group of may be subtracted from the value coming from the 

conductors 10, the device 11, and the eyepiece 12: an processor 17, the difference being forwarded to the 

image of high luminosity of the object to be photo- motor 14. 

graphed, its upright position and a range setting. If the 50 In the FIGS. 3a and 3b the known principle of the 
screen 9 is mounted close to the plane of the film, the point-wise transmission of pictures is illustrated, 
distance error may be negligible, whereby FIG. 3a demonstrates an embodiment by the 
A camera according to the invention with a total aid of glass fibers, whcreas-FIO.-3A-show sia"solut ion 
eliinination of the distance error is shown in FIG. 2. wth-electrical^transmission-linS! 
Various characteristics of this camera correspond to 55 ""it^sHould be note'drHdweverTthat the fibers in FIG. 
those of the camera shown in FIG. 1; the corresponding 3a can also be made of plastics or any other light-con- 
elements, therefore, have the same reference numerals. ducting material. 

This camera 13 comprises an additional servo-motor 14 In FIG. 3a the screen 9— which can be interpreted as 

setting a gear 15 mto motion via a rack 16; the latter is a parallel scanner, i.e. a scanner which scans all points 

firmly connected to the lens mount Further, a proccs- 60 of a picture simultaneously— is connected to the device 

sor 17 controlling a device 18 for the actuation of the 11 via a group of conductors 10. comprising glass fibers 

focal-plane shutter 6 as well as a device 19 for the actua- 20. The glass fibers are arranged in such a way that the 

tion of a diaphragm 5 are provided. With the aid of the image projected to the screen 9, being laterally inverted 

processor 17 the servo-motor 14 can also be controlled. and upside down, appears on the device non-reversed 

Looking through the eyepiece 12 at the device 11, the 65 and upright, 

photographer recognizes a light, non-reversed and nor- The disposition according to FIG.,3A-essentially[cor- 

mally blurred image. Now he has to adjust the objective responds to the disposition-of:FIGr3arburuniike the 

3 until he can recognize a well-focussed image, then he disp^ition of-FIGrSolio^ass fibers are provided but 
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opto^lectric converters 22 converting the impjn^ng 
light signals into an analogous electrical signd^d feed- 
ing them via electrical circuits^^^^ll«:tro-optical 
converter 23. It gOMMjgthgut^as^g that instead of the 
few circmt^l^dw^inKG. 3b a considerable number 3 
of;^thdS^ircuits are provided in reality. 
^FIG. 4 illustrates more clearly the disposition of the 
opto-electrical and the electro-optical converters 22, 23. 
Thus, an opto-electrical converter 22 comprises three 
color filters 24, 25, 26 which only let pass the blue, 10 
green or red components of the impinging light Oppo- 
site these color filters photo-sensitive elements 27, 28, 
29, e.g. selenium cells, photoconductive cells or the like 
are arranged, which transmit an electric signal corre- 
sponding to the distinctive light intensity. The electric 15 
signals of these elements 27, 28, 29 are transmitted to the 
converters 33, 34, 35 via electric circuits 30, 31, 32, the 
converters being able to convert electric signals into a 
corresponding light signal. As converters 33, 34, 35 3.g. 
light emittmg diodes may be used, the first of which is 20 
emitting red light, the second blue, and the third green 
light. It is, of course, possible to plan the converters 22, 
23 in such a way that they also can work with the sub- 
stractive color system instead of the additive color sys- 
tem. A chronological presentation of color impulses is 25 
also conceivable, 

FIG. 5 shows a camera 36 which is cut open in the 
region of the film feed. This camera 36 comprises an 
adjusting ring 37 for the diaphragm known in the art, an 
adjusting ring 38 for sharp focussing and a ring 39 for 30 
time adjustment. With the help of an unlocking key 40 
. the objective 41 can be exchanged. 

In the region of the film feed a Olm pack magazine 42 
is visible opposite a film take-up reel 43. Between the 
magazine 42 and the reel 43 the film is positioned, 35 
against which a pressure plate 45 with two springs 46 is 
. pressing. In front of the film 44 a focal-plane shutter 47 
is arranged, comprising a curtain reel 48, two spring 
;,rollers 49, 50, and curtain devices 51. According to the 
-• invention the curtain devices are designed in such a way 40 
•that they not only serve for shutting and opening of the 
film 44 but also contain the screen 9. As photo-conduc- 
tive fibers are extremely thin and flexible, they can be 
arranged into a layer which either itself the curtain' of 
the focal plane shutter 47 or which is fixed on this shut- 45 
ter 47, The film 44 can be driven via a film drive rack 
52. 

FIG. 6 illustrates the curtain device 51 from the view- 
point of the objective of the camera. It is obvious that 
various sensors 53 are arranged in the form of a matrix, 50 
of which only a few are shown in FIG. 6 by way of 
example. These sensors either are the ends of photocon- 
ductive fibers as shown in FIG. 3a in connection with 
the screen 9 or they are opto-electric converters, corre- 
sponding to the converters 22 in FIG. 3b. From the 55 
sensors 53 conductors run to the spring roller 50; the 
conductors can be rolled round the roller 50 and then 
they extend through an internal borehole out of the 
roller 50. Here they form the group 10 which is fed into 
the device 11 in a way known in the art. In FIG. 6 the 60 
conductors 54 are drawn in broken line, as they are 
embedded in the inner layer of the curtain 51. They may 
either be continuations of the glass fibers or electric 
conductors passing on the signals from the converters 
22. 65 

Between the plane of the film 44 and the plane of the 
sensors there is a natural distance so that a sharp repro- 
duction of a picture will not necessarily appear as sharp 



on the plane of the fdm. Because of the small distance 
between the two planes this error is, however, rather 
insignificant. But if the photographer wishes to elimi- 
nate this insignificant error, one of the abovementioned 
methods of correction may be applied. Moreover, an- 
other method is possible where a servo-motor is unnec- 
essary: while pressing the release knob the lens is shifted 
a very small distance of correction via a mechanical 
drive. If one makes the mechanical drive cover different 
distances, the adaption is possible for all interchange- 
able lenses. 

A much simpler method to eliminate the influen^gf^ 
the distance d between the two planes is to chang^me 
difference e between the eyepiece 12 and th^evice 11. 
Through a specific conception of th^^stance e it can 
be obtained that the photograph^^cognizes a well- 
focussed image only if it is wdl^focussed on the plane of 
the film. If a correctio^gfi^^ distance e is necessary 
because an objectiv^had been exchanged before, this 
correction can b^arried through with the aid of a set 
wheel 55. Oiurfiis set wheel 55 an indicator 56 may be 
mounted which is pointing to a mark 57 indicating the 
focal distance of the objective for which the distance e 
h^"^ adjusted so that the best possible image is being . 
^projected on the plane of the film. 

In connection with the disposition of the sensors in 
FIG. 6 it may be of interest that the glass fibers need not 
be constructed as discrete fibers but can also be foils of 
glass fibers such as they are shown in FIG. 8, p. 649 of 
the journal "Applied Optics", 1978. VoL 17, No. 4 of 
Feb. 15, 1978. 

FIG. 7 shows a camera 58 comprising a screen corre- 
sponding to that of FIG. 6. With that camera 58 further 
important functions may be realized, if the converters 
shown in FIG. 3^ are being used. Thus, an auto-focus 
device may be provided as it is described in the German 
patent specification DE-AS No. 26 1 1 576. Further it is 
possible to detect the movement of a body to be photo- 
graphed and to adapt the releasing of a shutter to the 
speed of the movement of the body, in order to prevent 
the blurring of the picture (cf. German patent specifica- 
tion P No. 27 38 804.1-51) The operating sequence of 
taking pictures is as follows: When the photographer 
directs the camera toward a certain object and presses 
the sensor plate of a release-knob known in the art 
(FIG. 10 of the German patent specification P No. 27 38 
804.1-51), the screen is being activated. This screen 
registers the contrast between the different elements of 
the screen in interaction with the processor 17. 

Corresponding to the respective contrasts the servo- 
motor 14 is being acted upon by a control command 
from the processor 17. This procedure is being repeated 
until a maximum contrast occurs; i.e. the best possible 
focus is obtained. During the automatic setting proce- 
dure the photographer can observe that the sighted 
object appears in the view-finder sharper and sharper, 
as the sensors of the screen, which feed the informations 
about the contrast into the processor 17, are also used 
for the image in the view-fmder, either in a parallel 
operation or in a time divisional multiple method. The 
distance e between the screen 9 and the plane of the film 
can be allowed for through appropriately programming 
the processor 17. 

If the distance of the object to be taken is well- 
focussed the next step is to scan the well-focused image 
on the screen 9 as to movements of objects in the way 
described in German published patent application P No. 
27 38 804.1-51. If the processor detects an exposure 



07/15/2004, EAST Version: 1,4.1 



4,557,572 

9 10 

time of I/lOO seconds to be necessary in order to obtain A similar arrangement is shown in FIG. 11 which is 

an unblurred picture in spite of the movement of the a sectional view A-B of FIG. 9. However, instead of 

camera, the processor calculates the diaphragm interval single glass fibers so-called fiber optic sheets 72-77 as 

corresponding to this time, the values of luminosity and described m Applied Optics, Feb. 15, 1978, page 649, 
sensivity of the film. 3 FIG. 8. are used. These sheets 72-77 are arranged in the 

Now the diaphragm setting device 19 and the shutter screen 62 in the same way as described in connection 

speed setting device 18 are being controlled by the with FIG. 9. 

processor 17, and the shutter 6 and the diaphragm 5 are In FIG. 12 a receiving-emitting device for reproduc- 

being released. Thus, an absolutely well-fociised and ing alphanumeric data in the view finder of a camera is 
correctly exposed picture can be obtained. 10 illustrated. For displaying such data, a liquid crystal 

It goes without saying that a hybrid junction for the view finder system has been proposed in the prior art, 
screen or scanning device 9 can be applied for certain system consisting of several layers. By using this 
purposes, i.e. glass fibers and electro-optical or opto- system it is possible to display the amount of light falling 
electrical elements can be used simultaneously. It may "P*^^ ^ photometer or the like by numbers (see: German 
be useful, for instance, to use glass fibers for the optical published patent application No. 26 35 786). However, 
representation of the object to be photographed in the disadvantage of the prior system hes in the fact that 
view finder, whereas for the auto-focusing and the cannot be used for displaymg objects to be photo- 
speed scanning electro-optical means may be more apt. graphed. The device according to FIG. 12 corresponds, 
The scanning device (FIG. 6) may comprise glass fiber pnnciple. to the devices as shown in FIGS. 3a and 3b, 
transmitter ends and photosensitive elements in altema- respectively, i.e. it comprises an image receiving screen 
tion. ^ ^ ^ image displaying screen 74. The clectri- 

Instead of mounting a scanning device or screen 9 on ^ ®P^^*^^ ^^^^s 75, however, are 

the cutain of a focal-plane shutter or instead of combin- connected to a couplmg device 76 which, in turn, is 

ing the curtain ofthe focal-plane shutter with the screen c»ntroUed by a controlhng device 77. If, for instance, 

9, a separate device may, of course, be provided, ar- ^ ^. displayed on the screen 74, a 

ranged in a conjugate plane in front of the shutter and "^^er of electncal leads or glass fibers of the bundle 

exclusively serving to release the space between the ' ^ P^'^^'^.y 

objective 3 of the camera and the fihn 7 during the ^TZS^n^ t^yJ^'^ 

exposure time. Now, this device may be of simple con- J^^^^"',?"^^^ 

cfr»r^on oc it . ^1^^^^, iVl ^^^^ Joiowu m thc BTt. MorcovcT, it is also known to 

struction, as it need not produce a dot for the exposure. ^^^^^ ^ ^j^j^ ^ ^ ^ ^ 

i.e. It does not need two curtams. Moreover, there are published patent application No. 22 56 785, FIG. 2 

l^^"^^^^^^ and FIG. 3; U.S. Pat. No. 4.082,435) by mean^ of me- 

of acceleratipn. The use of such a separate device seems ^^ani^^i devices or by means of electro-optical devices 

c^,^^T iJL •V'r .rr^^^^ 35 (see;LAIKIN:"FLZTCeramicAsaHighSpeedShut- 
shutter (a soiled ^etwe«i-the-lens-shutter") ^ High Speed Optical Techniques, SPIE Proceed- 
purely electnc^Jy con roUable shutt^ J^see: SMPTE -^^.^ 94^197^^ pages 58-61; GenSan published patent 
Journal, May 1978. Volume 87, page 290, FIG. PI-8). appUcation No. 28 39 739). 

It IS also withm the scope of the mvention to direct p^^ determhiing the letters or numbers to be dis- 
the information about the picture upwards or down- 40 p^yed on the screen 74, a keyboard assembly 78 is 

wards to a scannmg device, e.g. with the aid of a semi- provided which comprises configurations as. for in- 

ttansparent mirror mounted betw^n the objective and stance, described in U.S. Pat, No. 3.860,771. Although 

the plane of the film at an angle of 45 . Although such these prior art configurations are rather adapted for 

a solution presents le^ advantages than the abovemen- numbers than for characters or letters, it is also known 
tioned embodiments, it is stiU possible to do without a 45 to use such keyboards for the input of alphanumeric 

penta pnsm and yet to obtam an image without error in data (Sec: Variotronic 700 device of German PeUkan 

theview finder. Company, exhibited at Hannover Fair 1979). In the 

FIG. 8 lUustrat^ a honzontal sectional view of the latter device the numbers as well as the letters are dis- 

device shown m FIG. 6, from above, From this figure it played by means of light-emitting points as it is the case 
can be understood that a shutter device 51 is wound 50 with the present invention. 

around the curtain wheel 48 as well as around a spring The above-mentioned keyboard assembly 78 can be 

roller 50 This sprmg roller 50 is provided with a slot 60 provided, for example, at the rear end of a camera or at 

and a hollow 61 for receiving the end of the curtain of any other suitable place. 

the stoter device 51. It is, of course, also possible to display the alphanu- 
In FIG. 9 a sectional view of a screen 62 comprising 55 meric data in any area of the screen 74; e.g. in the mid- 
glass fibers for receiving optical informations is illus- die of the screen or in its comers, 
trated. For the purpose of better understanding, only if a controlling device 77 having a keyboard assembly 
seven fibers 63-69 are shown, whereas a real screen 78 is provided, it is also possible to use this device for 
may comprise about 100 000 or more fibers. The fibers writing alphanumeric data, e.g. the date and time when 
63-69 are embedded in a special substance 70, e.g. plas- 60 a photograph was shot, on a film, in a similar way as it 
tic or metal. At one end of the screen 62 the fibers 63-69 has been proposed by several German published patent 
leave the substance 70 and may enter the hollow 61 of application (Nos. 27 51 573, 27 44 510, 27 08 300. 27 10 
FIG. 8 and emerge as the bundle 10 shown in FIG. 6. 735, 21 22 329, 24 49 093, 26 54 259, 19 23 927, 25 05 720. 

Under the screen 62 an opaque layer 71 is provided. 25 15 157, 26 23 690). The information transmitted by 
said layer 71 preventing light from falling upon a film. 65 the device 77 is then received by a well-known device 

FIG. 10 is a sectional view A-B of FIG. 9, wherein 79 capable of writing data on a film, 

the ends ofthe glass fibers 63-69 as well as of other glass FIG. 13 illustrates a frontview of a camera 80 ac- 

fibers are illustrated. cording to the invention. This camera comprises a rapid 



07/15/2004, EAST Version: 1.4.1 



4,557, 

11 

winder 81, a film speed setting wheel 82 and a winding 
back device 83 as it is known from modem cameras. 
The lens 84 of the camera 80 is arranged in a conven- 
tional manner, i.e. in the middle of the front side of the 
camera. However, a view finder is not illustrated in 5 
FIG. 13. Instead, an electrical flash tube 85 being ar- 
ranged in the focal line of a parabolic reflector 86 is 
provided. Both, the flash tube 85 and the reflector 86 
are surrounded by a translucent housing 87. The reflec- 
tor 86 is movable about a horizontal axis by means of an 10 
adjusting wheel 88. In a projecting housing 89 batteries 
and electronic circuits are provided for supplying the 
flash tube 85 with electrical energy. The energy of the 
batteries can, of course, also be used for supplying a 
motor winder (not shown) or the arrangement as illus- U 
trated in FIG. 12 with energy. 

FIG. 14 illustrates the camera of FIG. 13 from above. 
As can be seen from this figure, the rapid winder 81 
comprises a shutter release knob 91 which can be 
pushed down. The winding back device 83 is provided 20 
with a lever 92 as it is common in modem cameras, and 
the objective 90 comprises a ring 93 for manually ad- 
justing the range or the distance. 

Contrary to the illustration of FIG. 13 the reflector 
86 is turned upside in FIG. 14, ^ 2$ 

A slideably mounted viewJinder_94'is'proYided-be-^ 
hind the hpusing-87rsaid5iewlfinder" being shown in 
detail iiTEIG.-lS whiclTis a sectional side view of the 
{camera 80. 

The view finder 98 mentioned above compris^^30 
housing in which a scanning device or displaying:screen 
11 as well as an ocular 12 is provided. On dielower part 
of said housing guide bars 95 are arranged^so as to make 
it possible to remove the view finder94 from the cam- 
era 80. In an empty space 96.a:l)undle 10 of light con- 35 
ducting fibers or electrical:leads is placed, said bundle 
being connected to^the-image receiving screen 9,6 and 
to the image displaying screen 11. The length of this 
cable 10 can:l)elelected so as to enable a photographer 
to shoot^rom a place remote from the camera. 40 

The'dotted line illustration of FIG. 15 shows such an 
/ urangement 

In FIG. 4 an image reproducing device was illus- 
trated which uses three different kinds of elements. A 
similar device is described in U.S. Pat. No. 3,985,449. 45 
However, it is also possible to use only one photosensi- 
tive element and to make this element successively sen- 
sible for different colors by applying different bias volt- 
ages to the element Another image scanning device 
comprising only one element for three different colors 50 
is described in German published patent application No. 
28 11 961. By means of such a device which relates to 
burned channel charge coupled devices, the screen 9,73 
can be simplified and, moreover, the resolution as well 
as the efficiency be improved. From the foregoing it is 55 
clear that the invention is not limited to a parallel trans- 
mission of information from the image receiving screen 
to the image displaying screen, but that also serial trans- 
missions are subject of the invention. Such serial or 
time-multiplexing transmissions are common in the self- 60 
scanning CCD-technology. 

For displaying the image to be photographed in the 
view finder, the displaying screen 11 can also be made 
of liquid crystals. Such screens of liquid crystals are 
well-known in the art (See: J. PUTZ: Televisionen, 65 
Koln 1978, page 199, FIG. 7.1 or Japan Camera Trade 
News, December 1978, Vol. 29, No. 12, Series No. 34. 
page 25, left column). 



The number of the picture elements of said screen is, 
for instance, 57 600 elements, whereby the power con- 
sumption is only 1.5 Watts. 

Although the image sensing screen 9 is preferably 
connected to a curtain of a shutter so that it is arranged 
only temporarily between a film plane and a lens, it is 
also possible to arrange the screen permanently in this 
position. This can be achieved, for instance, by using a 
screen 9 made of translucent photosensitive elements 
e.g. very thin layers of semiconducting and conducting 
materials. 

Moreover, a screen 9 comprising glass fibers can also 
be arranged permanently in tiiat position. Such a screen 
9 is illustrated in FIG. 16. The glass fibers 100-103 
emerging from the screen 9 are led to the shutter 6, said 
fibers 100-103 comprising light-deflecting means 
104-107 which are controlled by a controlling device 
108. When these light-deflecting means 104-107 are 
supplied by a certain voltage, the light of the fibers 
100-103 is deflected to the glass fibers 109-112 which, 
in mm, are connected to the image displaying screen 11. 
Thus, during the opening of the shutter 6 the control- 
ling device 108 will not supply the deflectors 104-107 
with voltage, i.e. a raster-like picture can be obtained on 
a film 7. 

A very simple application of the invention is shown in 
FIG. 17. This figure illustrates a video camera 113 com- 
prising a solid state imaging device 9 (as, for example, 
described in IEEE Transactions on Electronic Devices, 
Vol. ED-18, No. 11, November 1971, page 992). The 
output 114 of this device 9 is connectable by means of a 
switch lis to a cable 116 which may, in turn, be con- 
nected to a video recorder or a television set or the like. 
The same switch 115, however, also allows a connec- 
tion between the device 9 and the image displaying or 
reproducing device 11. Thus, by time-sharing or time- 
multiplexing, ie. by switching the switch very quickly 
back and forth, it is possible to obtain video sigxials for 
the cable 116 and to obtain a picture of the objects to be 
photographed. The switch 115 shown in FIG. 17 is, of 
course, a symbolic representation of electronic switch- 
ing means or of fiber switching means well known in the 
art. 

It also goes without saying that in the connections of 
one device to another, shown on the described draw- 
ings, amplifying and/or adapting means are provided, if 
necessary. 

I claim: 

1. A camera comprising: 

a picture-taking objective capable of reproducing 
objects to be photographed; 

a screen comprising a plurality of elements for receiv- 
ing and separating an image from said objective 
into a plurality of image elements; 

a focal-plane shutter having a curtain connected with 
said screen; 

transmitting means for transmitting information from 
said screen to at least one viewfinder so as to dis- 
play therein the picture seen by said objective; and 

at least one roll for winding said curtain of said focal- 
plane shutter, said roll comprising at least one slot 
for receiving said curtain and said screen, said 
transmitting means emerging from said roll and 
being connected to said viewfinder. 

2. A camera as defined in claim 1 wherein said view- 
finder includes a device for displaying the picture seen 
by the objective and an ocular in position opposite to 
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said device, the distance between said ocular and said 
device being variable. 

3. A camera, as defined in claim 2, wherein an adjust- 
ing wheel for moving the ocular relative to said device 

is provided, said adjusting wheel comprising markings S 
the relative positions of which are indicative for a de- 
fmed position, said defmed position indicating the focus 
of the objective for which said ocular is adjusted. 

4. A camera comprising: 

a camera housing; 1^ 

a picture-taking objective capable of reproducing 
objects to be photographed on a plane of a film; 

at least one viewfinder for viewing the objects to be 
photographed; 

at least one screen comprising a plurality of elements 
for separating an image into a plurality of image 
elements, said screen being at least temporarily 
located in a plane intermediate said objective and 
said fUm plane and in the axis of the light beam of 
the objective so as to receive information transmit- 
ted from said objective towards said film plane; and 

means for transmitting the information from said 
screen to said viewfinder to transmit thereto the 
picture seen by the objective. 25 

5. A camera as defmed in claim 4 wherein said image 
elements comprise a plurality of light-conducting fibers 
arranged so as to form a fiber optic sheet 

6. A camera, as defmed in claim 4> wherein said 
screen is an integral part of at least one curtain of a 3Q 
focal-plane shutter. 

7. A camera according to claim 4 

' said plurality of elements of said screen comprising 

first ends of light-conducting fibers, 
said viewfinder comprising an imaging screen having 35 
a plurality of light-emitting elements, said light- 
emitting elements being the second ends of said 
light-conducting flbers. 

8. A camera according to claim 4 

said plurality of elements of said screen comprising 40 

opto-electrical converters, 
said viewfinder comprising an imaging screen having 

a plurality of light-emitting elements, said light- 
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. emitting elements comprising electro-optical con- 
verters; and 

electrical conductors for connecting said opto-elec- 
trical converters to said electro-optical converters 
so that the viewfinder shows the picture seen by 
said objective. 

9. A camera as defined in claim 4, said camera further 
comprising: 

a translucent casing arranged in said housing; 
a reflector tumably mounted in said translucent cas- 
ing; 

a flash lamp arranged in said reflector; and 
means for turning said reflector in said transparent 
casing. 

10. A camera comprising: 

a picture-taking objective capable of reproducing a 
plurality of elements to be photographed; 

at least one screen comprising a plurality of elements 
for separating an image into a plurality of image 
elements, said screen being arranged on a focal- 
plane shutter and positioned to receive information 
from said objective; and 

means for transmitting information from said screen 
to at least one viewfinder so as to display therein a 
picture seens by said objective. 

11. A camera comprising: 

a picture-taking objective capable of reproducing 
objects to be photographed on a plane of a film; 

a shutter provided in a plane between the objective 
and the film plane; 

at least one screen comprising a plurality of elements 
for receiving and separating an image from the 
objective into a plurality of image elements, said 
screen being movable at least temporarily into a 
plane between the objective and the film plane 
without corresponding necessarily to the move- 
ment of the shutter, said screen plane being ar- 
ranged in the axis of the light beam of the objec- 
tive; and 

transmitting means for transmitting information from 
said screen to at least one viewfinder so as to dis- 
play therein the picture seen by said objective. 
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